Abstract It's the inevitably choice for the enterprises to low carbon production, which is the important way to cope with the carbon limitation in the future and to gain competitiveness. Based on the factor analysis of 265 business managers in Jiangsu Province, low carbon production behavior questionnaire is developed by present paper. Results of test show that this questionnaire has good reliability and validity.
Introduction
Global climate change has become an important factor affecting the whole human being and low carbon future has become a global consensus gradually. Low carbon development, which can slow down the climate change and boost human sustainable development [1] , is a rational model of development obviously [2] .
The developed countries have begun to promote low carbon production process from the beginning of 1980s. And a large number of research also emerged, which were mainly concentrated in the factor affecting low carbon production. Gerard [3] found that both technological innovation and organizational human resource are relevant to cleaner production. Thomas and Karsten [4] also stressed the importance of technological innovation and proposed that the carbon trading frameworks impact on business carbon production. Luken [5] proposed that the production tendencies of the business will regulated by the market measures to reduce carbon emissions. Frywell [6] thought that the carbon production process was affected by the knowledge and values of the business management. The role of external environment, especially the government, in promoting the business carbon production process is the consensus of many researchers. And most studies emphasized the influence of environmental policies and specific measures, such as carbon labeling, carbon tariffs, energy consumption standards, etc [7] . Gadema and Zaina [8] found that UK's environmental policy affected the business's trend to carbon production, especially clear guidance clues were provided by carbon labeling provided, which had an important role in promoting the low carbon production of UK food industry. Trappey [9] believed that the concern for environmental sustainability of the government, environmental groups and industry associations would encourage the enterprises to reform their production methods.
At present, there are few researches based micro-enterprise carbon production in China, mainly because China has no complete database of corporate carbon emissions which is difficult to obtain for the scholar. Therefore, the low carbon production tendency investigation is a reliable path to carry on the enterprise production research. However, scholars lacked attention to the questionnaire design process and its scientific nature in the field of low carbon production. The whole process of the questionnaire design didn't be shown by most scholars in the past in China. Present paper designed the enterprise carbon production behavior questionnaire by scientific process.
Design methods and theoretical basis
The measurement methods about enterprise behavior mainly included the annual report analysis, index analysis, professional organizations database, perception measurement, ect. The measurement of low carbon production behavior also needs to learn from these methods and means. It is difficult to find useful data for few low carbon production information in exiting annual report. The index analysis about carbon emissions is few also. And the development of professional data is too lagging to obtain relate information in China, especially about enterprise carbon emissions. Neither of them can be used by present paper.
The perception questionnaire, which reflects the corporate manager's cognition and subjective attitude to relevant items, is from psychology. This measurement mode needs to establish a theoretical model and segmented dimension, and then design the appropriate items to form a questionnaire to measure. The advantage of this method is easy to operate and have theoretical clarity. Of course it also has some problems, such as low carbon behavioral tendencies do not always mean low carbon production behavior. But it is still a measurement which scholars like. Present paper selected perception measurement for its convenience. Present paper design the questionnaire based on the theory of planned behavior. In this framework, behavior intention is determined by behavioral attitude, subjective norm and perceived behavioral control. The theory of planned behavior has been widely used in many fields.
Development of questionnaire
The questionnaire of enterprise low carbon production behavior is constructed by 3
Advanced Science and Technology Letters Vol.49 (SoftTech 2014) dimensions: behavior attitude, subjective norm and perceived behavioral control of the enterprise managers. Present paper collected base data by interview based the theoretical construct. The interviews are focused on enterprise top manager and the doctors in Economic Management fields. Then 50 items were evaluated and modified by the doctors in Sociology or Psychology fields. Finally, 21 items were formed. There are good face validity in the questionnaire of enterprise low carbon production behavior. 5 point scoring is adopted and the items are randomized by present paper. In order to make exploratory factor analysis, the questionnaires were sent to 90 MBA students firstly. Then 80 questionnaires were finished by the MBA students and all of them were valid. At the same time, in order to confirmatory factor analysis and PLS-SEM construction, 400 questionnaires were sent in Jiangsu Province, 300 of them were recovered, 265 of them were valid.
Exploratory factor analysis of the questionnaire
Exploratory factor analysis was conducted on the questionnaire results. 15 items are remained after deleting all the items that factor loadings are less than 0.5 or two public factor loadings are more than 0.5. Cronbach's alpha reliability coefficient is 0.79, KMO value (0.73) is good. These mean that the questionnaire is suitable for exploratory factor analysis. Exploratory factor analysis extracted 3 factors (Table 2) , the total variance explained is up to 65.92% (Table 1) . 
Conclusions
Present paper designed the enterprise carbon production behavior questionnaire by scientific process. This questionnaire has good reliability and validity. It can be used as a reliable tool for measuring low carbon production behavior in the future.
